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U.S. DEPARTMENT OF AGRICULTURE 
Agricultural Biotechnology Research Advisory Committee 


Working Group on Classification and Confinement 
Minutes of Meeting 
December 2, 1991 


The Agricultural Biotechnology Research Advisory Committee 
(ABRAC) Working Group on Classification and Confinement 
(henceforth referred to as the Working Group) met on December 2, 
1991, in the Cabinet Room of the Governor’s House Holiday Inn, 
17th and Rhode Island Avenue, N.W., in Washington, DC. Dr. John 
D. Kemp chaired the meeting. The meeting was open to the public 
and had been announced in the Federal Register. 


Members of the Working Group in attendance were Dr. John D. Kemp, 
chair; Dr. Harold Hafs; Dr. Anne Vidaver; Dr. William Witt; Dr. 
A. Ann Sorensen; and Dr. Deborah Letourneau. Dr. Bennie Osburn, 
ABRAC chair, also attended. Persons in attendance from the 
Office of Agricultural Biotechnology (OAB) were Alvin L. Young, 
Daniel Jones, Maryln K. Cordle, and Barry Stone. 


Others in attendance were Dr. Bruce Umminger, National Science 
Foundation; Greg Dilworth, Department of Energy; Kent Reed, Food 
Chemical News; Sarah Crim, Bureau of National Affairs; and Dr. 
David MacKenzie, National Biological Impact Assessment Program. 


Call to Order and Preliminaries 


Dr. Kemp called the meeting to order at 9:20 a.m. He asked that 
the agenda for the meeting be approved, and that any changes from 
- the minutes of the Working Group’s meeting of October 30 and 31 
be submitted to OAB staff. The agenda was approved. 


Status of the Guidelines 


Dr. Kemp asked Ms. Cordle to update the Working Group on the 
status of the scope of the Proposed Guidelines for Research 
Involving Planned Introduction into the Environment of 
Genetically Modified Organisms (henceforth referred to as the 
Guidelines). 


Ms. Cordle said that there had been no further activity on the 
scope issue from either leadership at the U.S. Department of 
Agriculture (USDA) or the President’s Competitiveness Council 
since the Working Group’s last meeting. She said that work on 
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the scope question would proceed as had been described at that 
meeting. 


Ms. Cordle directed attention of the Working Group to a revised 
draft of the Guidelines prepared by the OAB (See Exhibit #159 
included as Attachment A of these minutes). She noted that the 
Appendix, which consists of examples of how to use the 
Guidelines, was not included in that revision. She suggested 
that the examples be discussed later in the meeting. 


Dr. Hafs asked if a successor to former Assistant Secretary of 
Agriculture for Science and Education Charles Hess had been 
chosen. Ms. Cordle answered that the Secretary of Agriculture 
reportedly was still interviewing candidates for the position, 
and that, in the meantime, Acting Assistant Secretary Harry 
Mussman had instructed OAB to proceed with completing the 
Guidelines. 


Dr. Kemp predicted and Ms. Cordle agreed that no additional 
feedback on the Guidelines from USDA leadership was likely until 
a successor to Dr. Hess is named. Dr. Kemp then asked Ms. Cordle 
if she were uncomfortable with any areas of the revised draft of 
the Guidelines. 


Ms. Cordle responded that the section dealing with the scope of 
the Guidelines would always cause controversy, particularly at 
the Office of Management and Budget (OMB). She also noted that 
the change in the title of the Guidelines from "Organisms with 
Deliberately Modified Hereditary Traits" to "Genetically Modified 
Organisms" had not been viewed favorably. 


Dr. Osburn pointed out that the revised draft represented a 
Significant rewrite of the Guidelines that had appeared in the 
Federal Register, and asked if a second round of public comments 


would be necessary. Ms. Cordle said that answer would not be 
clear until the Guidelines were submitted to USDA’s Office of 
General Counsel (OGC). She said that at her most recent meeting 


with OGC, she was told that the Guidelines should be submitted to 
the Federal Register as a Presentation Notice, and that a 
Companion Notice be used to propose implementation of the 
Guidelines. The preamble to the Guidelines will refer to both 
notices. 


Dr. Vidaver and the rest of the Working Group complimented Ms. 
Cordle on her work in preparing the revised draft. 


Dr. Kemp then began to lead the Working Group through a section- 
by-section review of the revised draft of the Guidelines. 
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Discussion:- Title of the Guidelines 


Dr. Kemp asked if the term "genetically modified organisms" in 
the title of the Guidelines was open to misinterpretation. 


Dr. Hafs noted that another Working Group member, Dr. Sue Tolin, 
had asked if a simple manipulation of nucleic acids constituted a 
genetic modification. He understood the term "genetic 
modification" to mean "inheritable", and wondered if the use of 
the term "genetically modified organisms" in the title of the 
Guidelines makes this less clear. The Working Group agreed that 
the Guidelines’ definition of "genetically modified organisms" 
would clear up any misunderstanding caused by the change in the 
title. 


Dr. Letourneau asked if the term "field release" or "field test" 
should be used in the title. Ms. Cordle responded that the ABRAC 
had decided to use neither term, and instead had opted to use the 
term "planned introduction into the environment." 


Ms. Cordle also asked that the examples not use the word 


"release", but instead use the words "planned," "controlled," or 
"managed" when discussing the introduction of genetically 
modified organisms into the environment. She explained that some 


people confuse the term "field release" with release of an 
organism into the open environment, i.e., a commercial release. 


Discussion: Definitions and Acronyms 


After discussion, the Working Group agreed to the following 
changes in Section II, Definitions and Acronyms: 


Add to Section II a new term as follows: 


"Accesible environment" refers to the environment 
capable of being reached by the organism introduced at 
the research site(s). 


Section II-A-2: Cross-reference Section II-A-8. 
Section III-A-3: "Confinement." Remove "scope of." 


Section II-A-4: In response to Dr. Vidaver’s objection to the 
term "leaving," the phrase "to effectively restrict its movement 
outside the structure" replaces "is designed to restrict the 
organism from leaving." 


Section II-A-8: A newer reference than Whittaker, 1969, is 
needed for the definition of microorganism. Insert "prions" 
before "and viruses." In the last sentence, insert "Prions, as 
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well as" before "viruses and subviral structures." Substitute 
"subviral structures" for "viral substructures." 


Section II-A-9: Remove examples. 
Section II-A-10: Replace "alterated" with "altered." 


Section II-A-11: Find a later edition of Biology of Plants 
(1985) if possible. Clarify the multiple page number designation 
961 .7,.48. 


Section II-A-12: Add "at a designated site(s) with appropriate 
confinement" after "facilities." Rewrite second sentence to 
read, "It does not refer to the deliberate release of organisms 
beyond designated research sites or to commercial release." 


Discussion: Scope 


After discussion, the Working Group agreed to the following 
changes in Section III, Scope: 


III-A, General: Delete the word "agricultural," and replace the 
phrase "II-A-1 through III-A-6" with III-A. 


III-A-2: Insert the term "embryo fusion" after "embryo 
splitting." Dr. Osburn pointed out that embryo fusion had never 
posed any safety questions because there is no evidence that 
embryo fusion has ever resulted in a new type of animal. 


III-A-3: Delete item (c), which already is covered in items (a) 
and (b). Suggested bringing to the full ABRAC a proposal to 
remove items (b)i and (b)ii, and rewrite Section III-A-3(b) to 
read as follows: 


(b) The movement of nucleic acids using the physiological 
processes including, but not limited to, transduction, 
transformation, or conjugation, provided that there has 
been no directed addition to or rearrangement of 
nucleic acids from the nucleotide sequences that have 
been moved. 


The Working Group’s recommendation to present to the full ABRAC 
these changes to Section III-A-3(b) came only after considerable 
debate. 


The members of the Working Group who favored the changes believed 
that items (b)i and (b)ii are indeed physiological processes, 
although manipulated. These items described processes that 
scientists have performed for a decade or more, and no safety 
problem has occurred during that time. 
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Other members of the Working Group expressed concern that despite 
scientists’ experience with these processes, something unexpected 
could result from them, and that removal of items (b)i and (b)ii 
crippled the capacity of the Guidelines to address this 
contingency. They felt it was important to ensure that the 
Guidelines do not unnecessarily cover those organisms for which 
there is no safety concern, but also do not fail to cover those 
organisms for which a legitimate safety concern exists. 


Ms. Cordle pointed out that the language in items (b)i and (b)ii 
came from a report by the U.S. Environmental Protection Agency’s 
(EPA) Biotechnology Science Advisory Committee (BSAC) 
subcommittee. The report deals with a proposed biotechnology 
rule for implementing the Toxic Substances Control Act (TSCA). 


Dr. Hafs asked if removal of items (b)i and (b)ii from the USDA 
Guidelines would create problems with EPA. Ms. Cordle responded 
that TSCA requires EPA to emphasize the concept of newness. The 
USDA Guidelines do not flow from TSCA; therefore, the USDA 
Guidelines can and do emphasize the concept of familiarity with 
no statutory obligation to deal with the issue of newness. 


III-A-4: Dr. Letourneau recommended that the microorganisms 
covered in this section include prions, in order to ensure 
consistency with Section II-A-8. 


III-A-7: The Working Group asked why this section is included in 
the Guidelines. Ms. Cordle explained that this section is 
designed to provide for future exclusions from the Guidelines. 
Dr. Hafs said that future exclusions could be covered by USDA’s 
Animal and Plant Health Inspection Service (APHIS). 


Discussion: Section V 


V, Overview: The Working Group recommended that the last 
sentence in the first paragraph (shown as deleted) not be removed 
but be revised to indicate three levels of safety concern. The 
Working Group agreed that if each attribute of the parental 
organism was to be rated numerically (e.g., (1) low conern, (2) 
moderate concern or (3) high concern), an explanation of the need 
to perform such a rating was needed in this section. However, 
the Working Group did not decide whether to require such ratings. 


Discussion: Section VI 


VI (overall): Dr. Vidaver suggested, and the Working Group 
agreed, that one or two sentences in the introductory part of 
this section should specify that each of the steps to determining 
the LSC for the parental organism involves making a quantitative 
assessment. 
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VI-A: Rewrite this section to read as follows: 


VI-A. ACTION I. Accessible Environment. Describe the 
environment capable of being reached by the organism in the 
absence of confinement beyond that inherent in the biology 
of the organism. Describe the characteristics of the area 
in and immediately surrounding the research site, and 
include the expected area of dispersal of the parental 
organism from that location. 


This rewrite resulted from a draft presented by Drs. Letourneau 
and Vidaver at the request of Dr. Kemp, with additional changes 
suggested by members of the Working Group and Ms. Cordle. Dirt 
Kemp had asked for the draft after Drs. Letourneau and Vidaver 
said they believed that Section VI-A needed to be simplified. 


VI-B: Substitute "describe" for "define". Remove the last 
sentence ("Furthermore ..."). 


VI-B-l-a: Dr. Letourneau suggested substituting "accessible 
environment" for "natural environment." Several members asked 
what "edaphic" means; Ms. Cordle said she would check the 
definition. 


VI-B-2-a: Dr. Vidaver suggested that the word "adverse" be 
removed so that the Guidelines would deal with beneficial as well 
as adverse effects. The Working Group declined to adopt this 
suggestion. 


VI-B-4-b: Delete "any." Dr. Vidaver asked if this section 
deals sufficiently with the consequences of genetic exchange. 
Dr. Hafs responded that Section VI-C does so. 


VI-B-5-c: Dr. Vidaver suggested, and the Working Group agreed, 
to add "and to mitigate potential adverse effects" after "site." 
The Working Group also suggested that the National Environmental 
Policy Act (NEPA) be cited. 


VI-D: Rewrite the first clause of the second sentence to read: 
"The three levels of safety concern are dependent on two criteria 
-" In the second paragraph, fourth sentence make "organisms" 

singular; delete comma preceding "would only be a concern...." 


VI-D-2: Dr. Vidaver suggested deleting "unacceptable" and 
substituting "some" or "Significant." The Working Group agreed 
to delete "unacceptable," and to consider a substitute word at a 
later time. 


The Working Group also agreed to remove "but", and insert "and 
must" between "can" and "be." 
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VI-D-3-b and VI-D-3-d: Add "with adverse effects" to the end of 
each section. 
Discussion: Section VIII 
VIII: Rewrite the first sentence to read as follows: 
In Step 3, principal investigators should assign to the 
genetically modified organism one of three levels of safety 
concern 
Substitute "if" for "whether." 


VIII-A-1 and VIII-A-2: Substitute "conduct" for "achieve." 


VIII-C: Replace "LSC-2" with "LSC-3." Insert Table 1 at the end 
of Section VII-C and its subparts. 


VIII-C-l-c: Replace "increases safety" with "decreases safety 
concern." 

Discussion: Section IX 

IX: In the second paragraph, delete "scope of." 

IX-A: In the second paragraph, replace "utilized apply" with 
"used." In the third paragraph, insert "feed for" between "or" 
and "animals." 


IX-B-1: Rewrite the last sentence to read as follows: 


Permitting natural biological decay, e.g. normal death, can 
be an effective approach. 


IX-B-3: Rewrite this section to read as follows: 


IX-B-3. Physical. Physical barriers or measures can be 
used to limit the survival and dissemination of organisms 
outside the research site. These include border rows, dams, 
soil terraces, tillage, fences, screens, meshes, and 
impervious or plastic barriers. 


IX-C-2: Replace "prevented" with "controlled." 


Wrap-Up and Adjournment 


Because the section-by-section review of the Guidelines had taken 
the entire day allotted to the Working Group meeting, Dr. Kemp 
suggested that the review of the examples be dealt with in the 
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full ABRAC. He asked the members of the Working Group to rewrite 
their examples in light of the changes to the Guidelines made 
during the day’s review. 
Ms. Cordle asked the members to use Roman numerals when re- 
drafting their examples, to remove any references to "good 
agricultural practices," and to explain more thoroughly their 
reasons for assigning various LSC’s. 


Dr. Kemp adjourned the meeting at 5:20 p.m. 


Approved : 


foe IV, Se Wat 


SUSAN McCULLOUGH 
Rapporteur 






DANIEL JONES 
Editor 





JOHN KEMP 
Chair 


ALVIN YOUNG — 
Executive Secretary 
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a United States Office of Room 1001 Tel.: (703) 235 - 4419 
Department of Agricultural Rosslyn Plaza East FAX: (703) 235 - 4429 
Agriculture Biotechnology Washington, D.C. 
20250 - 2200 ATTACHMENT A 


November 18, 1991 


Los Members of the Agricultural Biotechnology Research 
Advisory Committee 


SUBJECT: Revised Draft of the Guidelines 


Attached please find a revised draft of the "USDA Guidelines for 
Research Involving Planned Introduction Into the Environment of 
Genetically Modified Organisms. 


The redlined (shadow) text indicates additions to the proposal 
published in the Federal Register of February 1, 1991 (56 FR 4134), 
and the strikeout shows deleted text. The ABRAC Working Group on 
Classification and Confinement is still working on Appendix 1, 
which will include examples of specific organisms carried through 
the four step assessment procedure. As soon as Appendix 1 is 
completed, it will be sent to you. 


The Working Group will discuss the draft guidelines at its meeting 
on December 2, and report its recommendations during the meeting of 
the full ABRAC on December 3. Although the full ABRAC Committee 
will have an opportunity to discuss the draft, if there are 
particular points you want to have the Working Group address, you 
should convey that request to the Dr. John Kemp, Chairman of the 
Working Group. 


You will note that specific definitions of scope have been added 
based on discussions at the October meeting of the ABRAC Working 
Group. The Working Group was provided with background materials on 
Scope to assist them in the discussion. If any of you would like 
this information, please call the OAB office (703) 235-4419. 


If I can be of further assistance to you in preparing for 
discussion of the Guidelines, please call me at (703) 235-1510. 


Sincerely, 


L He 
a CArntle- 
97 Bayles c 


Maryln K. Cordle 
Sr. Regulatory Specialist 
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Prepesed USDA Guidelines For Research Involving Planned 


{Comparison Draft, November 18, 1991] 


Introduction Into The Environment Of fe 





Organisms With—Deliberately Modified Hereditary Traits 


Table of Contents 
ie Purpose 
II. Definitions and Acronyms 
II-A. Technical Terms 
II-B. Administrative Terms 
III. Scope 
III-A. General 
III-B. Exclusions 
III-C. Research Subject to Regulations 
IV. General Information 
V. Overview: Guidelines for Safe Conduct of Research 
VI. Step 1: Determination of the Level of Safety Concern 
for Parental Organisms 
VI-A. ACTION I. Accessible Environment 


VI-B. ACTION II. Attributes of the Organism 





{-B-2. i»st/Pathogen Status and Potential in 


tne Accessible Environment 
2 Say 


VII. 


VIItI. 


VI-B-3. Ecological Relationships with 





Other Organisms in the Accessible 
Environment 
VI-B-4. Potential for Inducing Genetic Change in 
Natural or Managed Populations in the 
Accessible Environment 
VI-B-5. Potential for Monitoring and Control in 
the Accessible Environment 
VI-C. ACTION III. Relative Importance of Attributes 
VI-D. ACTION IV. Level of Safety Concern for Parental 
Organisms 


Step 2: Determination of the Effect of G 





Modifications efHereditaryTraits on Level of Safety 


Concern 
VII-A. Type 1: Modifications efHereditary 


Peraits that Decrease the Level of Safety 





Concern for the Modified Organism 
VII-B. Type 2: Modifications efHereditery 


Praits that have No Effect on the Level of 





Safety Concern for the Modified Organism 


Modifications ef—Hereditery 


Praits that Increase the Level of Safety 


VII-C. Type 3: 





Concern for the Modified Organism 
Step 3: Determination of the Level of Safety Concern 
for Genetically 


mpliey ier ASUS sre ee ee 





| Organisms with 


1% Step 4: Confinement Principles and Design of Safety 
Protocol 
IX-A. Application of Confinement Principles 
IX-B. Confinement Measures 
IX-C. Confinement Levels 
X. Roles and Responsibilities 
X-A. Institution 
X-B. Institutional Biosafety Committee 
X-C. Principal Investigator 


XI. Amendment Procedure 


APPENDIX 1. Examples of A 





: ; Sth Deli ls: Modified 
HW 3 thai 
I. Purpose 
These Guidelines recommend practices and procedures for 


the safe conduct of research involving the planned 





| organisms with—deliberately _medified hereditary 


teazts. The Guidelines establish principles for assessing 





the safety of research with specific organisms ard designing 


confinement to promote safety. They are intended to aid 


researchers and institutions in the design of safe 
experiments conducted outside of contained facilities. 


II. Definitions and Acronyms 


TI-A. Technical Terms 





"Confinement" is that which restrains 





(e.g., a laboratory or greenhouse) # 






§ that—is described in 
the National Institutes of Health "Guidelines for Research 
Involving Recombinan: {NA Molecules," (Federal Register, 
May 7, 1986, 5S1leFR wigp 198). 


Genetically modif 










fined as an orga stvetraits 





- £EA-3. "Managed or natural ecosystems" refers 
to all plants, animals, and microorganisms, and their 


interactions, in domesticated and wild environments. 





~9. ZEA. "Organism" is any biological entity, 


cellular or noncellular, with the capacity for self- 


perpetuation and response to evolutionary forces; examples 


include plants, animals, fungi, prokaryotes, viruses, and 


viroids. +Pe—aveid-repetition—in—the—useof—organisms—and 





. SEA. "Research involving planned 
introduction into the environment" refers to research 
outside contained facilities in an appropriately confined 


environment. It does not refer to the 





deliberate release of organisms in the open environment 
beyond research sites or to releases in a commercial 
setting. 


| ZEA-S5. "Safety" or)"safe™ refersite 





conditions determine:! with reasonable certainty to have 
acceptable or negligitle risk to human health or to managed 


or natural ecosystems. 
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II-B. Administrative Terms 

II-B-1. "“ABRAC" or "Agricultural Biotechnology 
Research Advisory Committee" is a Federal advisory committee 
that advises the Secretary of Agriculture through the 
Assistant Secretary for Science and Education on scientific 
and technical matters concerning biotechnological research, 


including research involving the planned introduction into 





the environment of : d organisms with 
1630) ~~ lified 4 ; 

II-B-2. "Department" refers to the United States 
Department of Agriculture. 

II-B-3. "IBC" or "Institutional Biosafety Committee" 
is a +he-committee at an institution that provides local 
expertise in aiding researchers in the use of the 
Guidelines. (See Section X-B.) 

II-B-4. "Institution" refers to any individual, 
corporation, partnership, association, public or private 
entity, Federal agency, or other unit which conducts or 
sponsors research. (See Section X-A.) 


II-B-5. "OAB" or "Office of Agricultural 


Biotechnology" is the office within the United States 


Department of Agriculture which serves as the point of 
contact for users of the Guidelines. | 

II-B-6. "USDA" refers to the United States Department 
of Agriculture. | 
III. Scope 


III-A. General 





“al. regeneration 









roorganism 


sections TII- 






Reserved ] 


TIt-B. Research Subject to Requlations 





—specific—organi srs—siert 
as—pathegqons—or—pesticides may be-subject-te—the 
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Iv. General Information 
The Guidelines are based upon current agricultural 


knowledge and practices for safe p 1 of 






seseareh. USDA will periodically revise the Guidelines in 





reflect new scienti{:~ intormation. 


eal 


V. Overview: Guidelines for Safe Conduct of Research 
The purpose of this section is to provide an overview 
of the scheme, or step-wise process, that is recommended for 


1 prineiple—investigators. The 


conditions under which research with % 






use by #he fpf 











an—organism with—deliberately; modified hereditary traits can 
be conducted safely should be assessed relative to the 
conditions that are normally accepted for conducting 
research with the parental organism. Therefore, the safety 


evaluation begins 





with a determination of the 


level of safety concern for the parental organism 





After the level of safety concern for the parental 


organism has been determined, the principal investigator 
should consider the effect of the genetic modification on 
safety. Section VII sets out a framework for assessing 
whether the modification has no effect on #he—tevel-of 
safety—eencern, or whether it increases or decreases safety 
the—level. Knowledge of the precise modification may allow 
better predictability of the safety of the organism and its 
products, so that appropriate confinement and other safety 


practices for the research can be selected. 
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Evaluation of the effect of the genetic modification on 


the 





organism will lead to the determination of the level of 
safety concern for the modified organism. This guidance is 
provided in Section VIII. 


At this point, principal investigators should 





can be applied to the design of ¢ 





weseareh—to achieve rese 
bderes ; ¢ 3 


In summary, the conditions for safely performing 





research should be chosen according to the following four 
step process: 
Step 1. Determination of the level of safety 
concern for the parental organism (Section VI). 
Step 2. Determination of the effect of the 
genetic modification on the level of safety 
concern, i.e., whether it increases, decreases, or 
has no effect on the level of safety concern for 


the parentai organism (Section VII). 
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Step 3. Determination of the level of safety 
concern for the modified organism (Section VIII). 


Step 4. Determination of the confinement x 






level appropriate to the particular 






modified organism and 


development of a safety protocol +o-meet—the—_leve: 


ef—confinement—(Section IX) 





VI. Step 1: Determination of the Level of Safety Concern 
for Parental Organisms 
The level of safety concern for the parental organism 
should be determined by evaluating the attributes of the 
organism within the context of the environment in which the 


research is to be performed. The 





particular attributes of the organism should be studied 


along with its ecological relationships with other organisms 





E the—environment—aceessible——te—it—in—the—absenceof 


eonfinement. The attributes which should be considerea are: 





- the pest/pathogen status and potential of the 


parental orgarism in the accessible environment, 
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+he—ecological relationships of the parental 

organism with other organisms in the accessible 

environment, 

- the potential of the parental organism for inducing 
genetic change in natural or managed populations in 
the accessible environment, and 

- the potential for monitoring and control of the 
parental organism in the accessible environment. 


A series of actions ig are—recommended in the section 


to determine the level of safety concern | 





; ofthe parental 
organism. By following these actions, principal 
investigators will be in a reasonable position to evaluate 
the relative importance of specific attributes, to choose a 
level of safety concern for the parental organism, and to 


document the rationale for placing the parental organism at 


an—apprepriate—level of safety concern. 





fhe eValuations made under this section will not be the 
same for all organisms. Nor will all evaluations described 
in this section be relevant to every organism. At the same 


time, there may be additional informetion relevant to the 


level of safety concern for a particular organism that is 
not specifically mentioned in this section. 

VI-A. ACTION I. Accessible Environment. Define the 
environment accessible to the organism. This includes the 
area in and immediately surrounding the research site, into 
which the parental organism would have access in the absence 


of confinement 












P 
VI-B. ACTION II. Attributes of the Organism. Define the 





relevant attributes of the parental organism in the 


accessible environment. 


vival or 


nt? Are 


aphic or 


xganism* 





VEB-1. Pest/Pathogen Status and Potential in the 
Accessible Environment 





 VEB-+-e2. What are the plausible adverse 
effects of the organism on the accessible environment due to 
its being a pest or pathogen? These include adverse 
effects, such as, lowered productivity of economically 
important organisms, damage or destruction of natural 
habitats, and adverse effects on human health. Will the 
potential extent of adverse effects, as a result of this 
research, be greater than already exists in the accessible 


environment from the organisms already present? 





Glew Let 2S ay What is the potential for exchange 
of genetic information between the organism and pests or 
pathogens in the accessible environment? In other words, 
what is the likelihood of the organism becoming a pest or 
pathogen through an exchange of genetic information under 


the conditions of the research? 


‘be 


Vi-B—+-e+ Does the organism have any 





ecological characteristics that might increase or decrease | 
its pest/pathogen potential? For example, if the organism 
and its relatives were restricted to a narrow set of 
ecological conditions (niche), does this imply that the 
potential to broaden that niche and become a pest is 
expected to be low? 
tp 2 : pais epee uae | eee 1 ip 4) 
: Snir eeg 
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in the Access:ble Environment 


VI-B-3-a. What is the importance of the organism to 


the structure of the < mmunity? Is the parental organism 
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involved in any critical ecosystem functions, e.g., nitrogen 
fixation, inorganic nutrient uptake, key food chain 
component, critical habitat for key species? Is involvement 
in critical ecosystem functions indirect or direct? Can 
other organisms in the ecosystem fulfill its function? 

VI-B-3-b. What is the ecological specificity and 
range of interactions of the organism with other organisms? 

VI-B-3-c. What is the geographic range of the 
organism? Is the geographic range small or large? What 
changes might occur in the organism to broaden or narrow its 
geographic range? 

VI-B-3-d. What is the habit of the organism? Is the 
organism free-living, mutualistic, pathogenic, parasitic, or 
symbiotic? Does its habit relate to potential adverse 
effects on the environment should it escape from 
confinement? Will the habit of the organism facilitate 


monitoring and control? 


VI-B-4. Potential for Inducing Genetic Change in Natural or 
Managed Populations in the Accessible Environment 


VI-B-4-a. Is there intrinsic genetic stability of the 
genome? Can the organism iicorcarate exogenous DNA? Are 
active transposabie elements present? Are active viral 
elements present that interact with the normal genome? Have 
Mutations been observed that have resulted in an unusual 


genotype or phenotype? 
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VI-B-4-b. Is there a natural or managed interbreeding 
population known? What is its size? What is the degree of 
genetic diversity in the population? Is there any potential 
for genetic exchange between a "released" organism and the 
organisms in the natural population? 

VI-B-5. Potential for Monitoring and Control in the 
Accessible Environment 

VI-B-5-a. Is information from prior research (both 
within and outside contained facilities) available that has 
demonstrated control of the organism by warious means, such 
as, biological, environmental, physical, chemical? 

VI-B-5-b. What monitoring methods are vadniaite What 
is their sensitivity and degree of accuracy? What is their 
cost? 

VI-B-5-c. Are there procedures to minimize escape of 
the organism from the test site? 

VI-C. ACTION III. Relative Importance of Attributes 
Determine the relative importance of the specific 
attributes in the context of the planned research. Analyze 
the attributes to identify those that are most critical or 
influential in the determinat. 


bits ne: ; ; eee 








ebfeciiee 
Vi-D. ACTION IV. Level ot Safety Concern 


Determine the levei of safety concern for the parental 





organism. svel of safety co on two 
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indicate a particular level. Furthermore, 






onment, would or 





‘cate that such e 






Yisk. Principal investigators must exercive 


sound scientific judgement in evaluating the relative 


21 


importance of the attributes in Action III (Section VI-C) in 


order to assign the level of safety concern. 


a ; es ies ‘ ey 





Organisms whose ecological attributes in the specified 


accessible environment are understood to the extent that it 
can be determined with reasonable certainty that the 


parental organism p 









Some attributes that alone or in 
combination might indicate bevei—i—organisms are: 
VI-D-l-a. No history of adverse effects in the 
accessible environment or similar environments, 
VI-D-1-b. Low evolutionary potential to become a 
harmful organism in the accessible environment, 
VI-D-l-c. Low probability of survival in the 


accessible environment beyond the time necessary for the 


particular research, 


YI—p—+—d,-_Lew preebabiiitefexchange-3i-genetis 
iné Bs s+} We weed ¢ : 
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Some of the attributes that alone or in combination might 


indicate & 






bevet—S—organisms are: 


Vi-D—5—a, History of adverse effects in the 


specified accessible environment or in similar environments, 





in the specified accessible environment, 


| MEb-5-e. Non-indigenous status in the 





accessible environment, 





| ME-b-5-d> High frequency of exchange of 


genetic information with native populations of organisms, 





| ME-p-5-e, Lack of effective techniques to 
minimize escape oi viable organisms or active products of 
the organism from the research site, or 


Be Lack of adequate techniques to 





recapture or kill escaped organisms before adverse effects 


occur. 
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| MES. Ability to survive and proliferate 


VII. Step 2: Determination of the Effect of the Genetic 
) Modification on Level of Safety Concern 
The genetic modification should be evaluated in terms 


of its effects on the attributes of the parental organism 





Genetic modification may have no 


effect on tkhe—tevelef-safety eencern—foxr—theorganism, or 


it may increase or decrease the—tevelef-safety cencern. 





In Step 2, principal investigators should examine the 


method of genetic modification; the molecular 
characterization and stability of the modified genes; and 
the expression, functions, and effects of the modified 


genes. Although the process of modifica 





2D 


This—information can facilitate 





aitews—a determination of whether the genetic modification 

decreases the levelef-safety concern for the modified 

organism (Type 1), has no effect on the tevelef-safety 

concern (Type 2), or increases the tevel—ef—safety concern 

(Type 3). 

VII-A. Type 1: Genetic Modifications that Decrease the 
bevei—ef—Safety Concern for the Modified Organism 


Type 1 modifications include those which delete or 
disrupt expression of a gene or genes known to be 
responsible for traits, such as, pathogenicity, fertility, 
survival, or fitness, in ways that increase safety of the 
organism. Substantial understanding of the molecular 


biology or other information, 





which show that the modification is well characterized and 






should be demonstrated before 


a Type 1 determination is made. 


VII-B. Type 2: Genetic Modifications that Have No Effect 
—on _ +the—tevelef-Safety Concern for the Modified 
Organism 


Substantial uncerstanding of the molecular biology or 


other information, inciuding re which show 







that the modification :s well characterized ¢ 





nd effects are . 


should be demonstrated before a Type 2 





determination is made. 

Type 2 modifications include: 

VII-B-1. Insertions of nucleic acid from any source, 
deletions, or rearrangements that have no phenotypic or 


genotypic consequence in the : 





e. g., certain marker genes bearing no hazardous traits, and 
VII-B-2. Insertions of nucleic acid from any source, 
deletions, or rearrangements that have known or predictable 


phenotypic or genotypic consequence in the 3 








that is unlikely to result in additional 
adverse effect on human health or on managed or natural 
ecosystems, e.g., a storage protein gene with a more 
desirable amino acid balance. 

VII-C. Type 3: Genetic Modifications that Increase the 


Level—ef—Safety Concern for the Modified Organism 


Type 3 modifications include: 
VII-C-1. Insertions of nucleic acid from any source, 
deletions, or rearrangements that affect the expression of 


; the functions or effects 





VII-C-2. Insertions of nucleic acid from any source, 


deletions, or rearrangements that have known or predictable 


phenotypic or genotypic consequence in the 
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£ieid—that is likely to result in additional 
adverse effects on human health or on managed or natural 
ecosystems, e.g., those which result in the production of 
certain toxins. 

VIII. Step 3: Determination of the Level of Safety Concern 


SHES 





In Step 3, principal investigators should determine the 
level of safety concern for the genetically modified 
organism by considering the effect of the genetic 


modification (Section VII) on :; 


the level of safety 








VIII-A. 





VIII-A-1. 








modifications | 


CEGaRLEME+T 
VIII-A-2. 







“With—Type 2 


modifications +esul+—in tevettwi- 


odified organisms. ires are 





} achieve rese 
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VIII-A-3. 


modifications result in L 


With—Type 3 







odified organisms 





VIII-B-1. ULSC-2 






modifications result in LSC-1 bevel1—o 


0 













organism and the 





VIII-B-2. 4USC-2 parental organisms with With—Type 2 





jeneticaily 


en measures are 








modified organisms. Appropriate 


the environment with 


VIII-B-3. LSC-2 parental Geaenns 
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VIII-C. 


‘modifications result in £& SC=3 Level}... 2 


1é geneticall 
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VIII-C-2. 






modified organisms. 
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VITT 23 With? 3 yeas {eae 1s 
lified : 
IX. Step 4: Confinement Principles and Design of Safety 


Protocols 


Principal investigators should select appropriate 


measures and—tevel—of confinement for the & 






modified organism, as indicated by the 


safety concern. 





\ 


For guidance, general principles and practices of 
confinement for safely conducting research are discussed. 
However, the appropriate design for a specific experiment 
will depend on the biological and ecological properties of 


the organism and the environmental factors unique to the 






research site. 
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SSeEvstemsr 
IX-A. Application of Confinement Principles. 
The +eveltetconfinement measures used should 


corresponds to the level of safety concern. 






Therefore, the 


Jevelef—eonfinement—is related to the potential for 








maintaining or increasing pest/pathogen status, the nature 
of the ecological relationships in the environment, the 
potential for establishment in the environment, the 
potential for inducing genetic change in natural or managed 
populations, the potential for monitoring and control, the 
characteristics of the accessible environment, and the 


f the research. Some organisms7—b¥ 





human health or managed or natural ecosystems+7—eibeeause 


theixcharacteristics—_ofeconcern_areef—a_selttimiting 


9 








ce of verifiz 







xperimental 
ntal units, inel rd of 


the protocol and 


ls pertaining to ma: 
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IX-B. Confinement Measures 





Confinement measures can be p 


‘greuped—into five 


+ypes—--physical, biological, environmental, chemical, 





and scale. The examples given for each g “%ype—are not 


inclusive of all options available. 





Sit 








IX-B-1. Physical. Physical barriers can be used to 
limit the survival and dissemination of organisms outside 
the research site. physical barriers include border rows, 
Geeqraphicel i.6e6+22i-er- dams, soil terraces, tillage, 


fences, screens, meshes, and impervious or plastic barriers. 
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IX-B-4. Chemical. Chemical treatments can be used to 


limit survival and reproduction of organisms outside the 
research site and to limit transfer of genetic information 
from the research organism to other organisms. Chemical 
treatments include application of herbicides, fungicides, 
insecticides, disinfectants, fumigants, and other materials 


pH Ph—alterations, use of 





toxic to the research organism, 
gametocides and other chemicals which act as reproductive 
control agents, and elimination of essential nutrients. 
IX-B-5. Scale. By decreasing the number of organisms 
or the size of the research site, the possibility of rapid 
and widespread dissemination may be reduced. Remedial 
actions are easier to implement for smaller numbers of 
organisms and smaller research sites. 
IX-C. Confinement Levels 
Four—Lovers—_of-corlinernent—eredeseribedbetew,—ecanging 
foen-qeoed—ageleuiture+researeh_practices—_(Continement_Level 
4}--te -very—stringent—reasures— (Continementbevel4+,.—Fhere 
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Confinement should be designed for each particular 


organism and specified accessible environment, based on the 
ability of the organism to escape eenfinement—from the 


research site and cause unacceptable effects on managed or 


natural ecosystems. The—inereased—numbexr—and _-varietyoef 















ecosystems 
y are of a self 
ite, and they r 


sures beyond thos 


ad the envi ronment 





rincipa! investiga 
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X. Roles and Responsibilities 
X-A. Institution 
Each institution conducting or sponsoring agricultural 


research 








X-B. Institutional *iosafety Committee anda other Experts 


Principal inves’. jators may wish to seek advice from 


institutional biosa: °¥ committees and others expert in 
assessirg the safet. ° 31 proposed experiment and designing 
adequate safety pro: RS. 
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X-C. Principal Investigator. 

On behalf of the institution, principal investigators 
are generally responsible for conducting research in a safe 
manner. As part of this responsibility, principal 
investigators are encouraged to: 

X-C-1. Determine whether local, state, or federal 


regulations 4 





guidelines apply and adhere to the 
requirements; 

X-C-2. Consider the principles for safety assessment. 
and design of safety protocols described in the Guidelines; 
and 


X-C-3. Instruct and train their staffs in practices 


for dealing with accidents. 
XI. Amendment Procedure 

Proposals to change the Guidelines may be made by 
anyone through a written request for amendment to OAB. OAB 
will notify the autumn tiger in writing that the request has 
been received and indicate the procedure for reviewing the 
request. Normally, OAB will publish the request in the 
Federal Register announcement for the next ABRAC meeting, if 
received in time for publication and if space is availabie 
on cha ABRAC ag2nda -he Assistant Secretary for Science 
and Education wili taxe a final determination on the 
request, usually arte: receiving a recomnendation from 


ABRAC. 
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